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(54) UQUID-SOAKING TYPE PROJECTION EXPOSURE APPARATUS 
(57)AbsirBCt: 

PURPOSE: To improve resolution and focus depth by applying a liquid 
soaking method for putting high refractive liquid index liquid between an 
objective lens of a microscope and a sample to a projection exposure 
apparatus as production equipment. 

CONSTITUTION: A projection exposure apparams comprises a 
illuminating means 3 for illuminating a reticle 3, an optical projecting 
means 4 for projecting a pattern on the reticle 1 sllimiinated by the 
illuminating means 3 onto a wafer 2 and positioning means 1 1-1 to 1 1-4 
for positioning the wafer 2 on a predetermined position. The optical 
projecting means 4 comprises an optic element 7 opposite to an exposed 
face of the wafer 2 having a plane or a protruding face protruding toward 
the wafer 2 and a liquid reservoir 9 for holding hquid 30 which at least 
fills a space between the plane or the protruding face of this optic element 
7 and the exposed face of the wafer 2. Thus a liquid soaking method 
which improves resolution and focus depth can be applied to an exposure 
apparatus, so that an inexpensive exposure apparatus with which effea 
according respective wavelengths irrespective of a wavelength of an 
exposure light source can be expected can be obtained. 
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[0005] 

[ii9}3!^ji;ftb<fc^^r{>»B] ot^iyUffi^. COB 
[0006] ^^^(omtnu. ism^mofi^^'^^ 

ffi* firB, i«. Wd:x*v-?u-iR?Offifflr*S 
[0007] 

[spa^^Jl?^.Tifc^^KD^R] cogtt«rayirr€>fcit> 

ris^sn/ci^ f J' ^i'±cD>'<^ - >«:*:>x/>±tc i»ir 
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-7x/«<£BtEI»£iS&mi 1-2 imX. y')7v'4 

tC. r^x/^i^Oii^'OK 1 1 -3r'7x/x2^:>OK 
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fc«)C0fi23K>:/, 3 4tta3S*>:f3 3tc«ie?nA: 
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KfifJ^&HT^n*. */cOxv\2<:'?x^\^t- ^^r 1 2± 
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Jtt//ca, '<+»-^^*>^<9K:|ilKLrv* 
«S*>7^3 33WI*^tl, ?ft«^3 0«O5Ufi*»^ 

ax. ?ft«^3 0«|HD5lt£. '^^x/^2ftfi(crJ€Lrc3R 
?£. *2Wtip*^7*iiK:ftt|furci5l(at>»^r&, 
iSU8«l^^i/l¥«^. ^S^>:>^3 3a(»jhC. m 

7'2 23»HTttLx, ?e<*3o^2aifft/»«o^>. -etr^ 

» < 9 i^F^E c »<E>ff^tf 3 6 Off 

>-!^2 0«:^*««^3 0©att<DW?Ktt*f7^. < J 

/c. ■jx/*^*^ ^ 1 cscD^z^teRcrtt, r^ssjc 
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[0025] cntcjrntf. ?Si»3 o^iijasdnrue 

i^Ziy<OSJ)iC^^X. "^x/^^^t 9 5^ 1 2±or>x/\ 
2(D?mS8iEI&t7t^$«^C ^:^B]tt*C'J!>^. 
10 02 6] W6W3 40 
SI 2(r»^^09309[ltrf(CC<^^£f{S3tS^I$fiO 
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CCa. ai 2(CmrJ:^tC, -^x/^^^^i^i 2<CV 
ir 9 ^A4ft3 7 %(tf2DO. r>XM23&s-^x/\^^ 1 
2±«C4>-6«&0*S^t :^ ^'^WWX^^^ * - ARSr 

j:^>tccri*4, c/i«cj:D. KDrti±;»sa 
ht\^. cotes, «uS$n«><:>x^%2u. c^xy^^go 
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ffiftSOiJjr^c^JC^n'C'^^x/^^i. y^l 2±(Zi:y 
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estt, *ftwo»4oiite««:ffifi&GSitRai?) 

♦ >><9CiMftl63ni. CO«S, jB<^3 0^ 

eOT\ B7KntTi^a. ««<r> ^t^:xtt«:tt;5,^ 
t>^n:;^ ^ t'-7 -rif 2 9 %;if^ 7-«{r?fi«c3 o«»i«c» 
ALX, ?ft«^3 0Oifcl^ifcfti^«:p$it^n*«aK: 

<foXi.*. «r*?, «fc«2oii«wc«ioT€». mo 
^f^-'^^j^^mmrhc^ifix^^. itc. X5rt'^ 

20 '^1^2 9«:, Hi 3w:mr^^K:, 4MXc!Mii,>X4 
«rarfciOOAittw;clUtt«:oT4i:t*. 
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B8a« '>ftin03ll50?(l6«(CfiF^aBf2ft3CSll^^O 
iHIItc, ^♦>M9on»«c«<j:^tc<ttjfltbfc*»0 

r*4. fc«L.co«^. raatcfl^r^^cc m;^ 

40MiCtt527«:KL ^t>M90JKffi 

» ^mimom^xmoLox 'J^t^v^gorm^r^^^x 

Y::^f^-i^l 3±OlgC2 8ilfiSW3«:«^3tf 
-^^^QOKM^Mh^^-t^l 4<0tf^ rtOX. XY 
3tt!«*Sl**Ci{C^9. ?^t»<9rtO 

(0 02 9] Uttiffie 

a 1 4u, -^liwoMeoji^feWtcffr^iftjiswjfettB 

O^f^-ya^^rSirifiiia'C^^^ -^jj 9SlliM2 
O^ttiC^l^-C. «(*3 0«|>tCT4€1»*i«Ar^»O«rP)^ 
^JTcafJJC. XY^f^-5^1 305BI*ft«:, m^WSOlR 
^^mtc, ^i->/<9oWScca^ 
40HmtC«8H2 7«rEL/. ^ ♦ »<90ftm%]Sifitt 
OflMnfl«t/T, ^t>>'<90TWCft&XY3l^- 
2^1 3±OlgC2 8iig5\rttC|S^?t*, ^t>>'<90 

1 3^»tt3«-5,C^<C^0, ^t»^9r302ltttX^ 
-^I 4«:MftW(C8gtt$^^»^^tC««Ufc4>OX«> 
&. */c36^k:. 4Tfficc««riiJ:^tts 
r^Xii^ac^. ?ftj8tcfi!fficrt*iieK:3o^-ec3>> 
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tiasosm^im] 

[02 ] @ 1 <?^»(cfi«$n^ii:^'?^aisr' 
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[B4 ] a I (D^a^smsn^d '&(cikoj£^<7-» 
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[05] Bi<^«Sici4iir, ^i'>/«r>i«;ru- 

[07] a6««H«Cfi«sn*;^5rt'^-^ycD«H 

108 ] '9^momb<Dmimv:%hm,^ism^sm 

10 [09] t^«oa7<r)mfcM(CCt*effta3«^fi 

[010] iffao^«?:WiT^rc«>o«m0X'*> 
^. 

[011] ^^mOM2(DIMfKCff;&ie3K«KS2S 

[012] Bi iJC4fc*«*^xM^i.,j»«D»iaar- 

[013] 024 <^>atrfiier t hx^t:^A^9> 
iitt0r'4>&. 

20 [B 1 4 ] an <cw*Af^-s>ttj»4)[«iu«*iit 
[ff^oift^g] 

1 : V^'tfiX.. 2 : Oxv-v 3 :imi»7k. A : ttf J 

7 : jt^-f , B : >-Jl,, 9 : fltt. 1 0 : Ox 
^^ti^^y^ I 2 : t y ^. 11-1-^11- 

4 : lfitta^df)R«, 13:XYXf*«5^, 1 4 . tttt 
A5^-V, 15:u-1f^iMf, 16:^JBi7-, 1 
7:B, ia:|&i»|t, 1 9 : ?fiffiy-S^, 2 0 : 
» It. 2 1 :ifi!S3>fD-7, 2 2 : #>7\ 23:7 
24:*nt6. 25:fi^26ttaiCT. 26: 
2 7, 28:855, 2 9 : A4r t'^ ^t^, : 
30 :?|5«*, 3 1 :ftj3yD. 3 2 : m^-<r ^) > i^^ H 
K 3 3 : «S:^«>7\ 3 4 : /OU^r. 3 5 : vrar, 
3 6 :ff^lt. 37 : Vi. fiftm. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l_™s^*««m«« has b«n tta^laKd by computer. So fte t,»sla.io„ may no, reflect .he original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Detailed Description of the Invention! 
[0001] ^ 

source conventionally. /Tsta^ Cr^M™ £ ^oT^aT' f *° 

projection lens must be enlarged and tottel^n .S^^JTh <"™=r"' »P^) "f ^ 

^mes«illsh.low.r.T.e/ereUti;ns'crb-~^ 

= (Resolution) kl (lambda/NA) 
[0005] 

Means for Solving the Problem) A lighting means to illuminate a teUcle in Utis invention in orter to 
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attain this purpose. In the projection aligner equipped with a projection optics means to project on a 
wafer the pattern on the reticle illuminated by this, and a positioning means to position a wafer m a 
predetennined position a projection optics means counters the exposure side of a wafer and is ■=■*"=■■» in a 
flat-surface or wafer side - the cistern for holding the liquid which fills at least between the optical 
element which has a convex and the flat surface of this optical element, or convexes and the exposure 
sides of a wafer is provided 

[0008] An alignment measurement means by which a positioning means usually detects a wafer 
position, A focal position detection means to detect the position of the wafer exposure side over the 
focal position of a projection optics means. The wafer driving means which hold and drive a wafer in the 
direction which leans a wafer to X and the direction of Y parallel to the exposure side, the surroundine 
direction of theta of a shaft perpendicular to these, a Z direction, and a row, and leans a wafer in the " 
arbitrary directions. It has a wafer conveyance means to cany in a wafer on the maintenance position of 
water dnvmg means, and to take out. 

[0009] A cistern may constitute a closed space and may have the pressurization means of the liquid in a 
cistern etc. It may be fixed m position to optical means, or the cistern may be fixed to the X-Y stage in 
position again. When the cistern is being fixed in position to optical means, a jogging stage is arranged 
m a cistern, a cistern consists of material with high permeability, and magnetic coupling of a ioegine 
stage and the X-Y stage is earned out through a cistern J ss s 

[0010] 

[Function] As a method of raising the resolution of an optical microscope, the so-called immersion 
method which fills between an objective lens and samples with the liquid of a high refi^active index is 
known Srom the former (for example, D.W.Pohl, W.Denk & M.Lanz, Appl.Phys.Lett 44652 (1984)) As 
an example which applied this effect to the imprint of the detailed circuit pattern of a semiconductor 
device, there are "H.Kawata, J.M.Carter, A. Yen, H.I.Smith, Microelectronic Engineering 9 (1989)" or 
•T.R.Corle, G.S.kino, USP 5,121,256" (9 Jun. 1992). A from paper is what examined the effect of the 
oil immersion in exposure, composition as a practical semiconductor aligner is not discussed but the 
latter patent is indicating the method of placing an immersion lens near the front face of a wafer 
[001 1] According to this invention, this invention becomes possible [ offering the aligner using the 
effect of oil immersion ] about the concrete method for realizing the method of filling with the liquid of 
a high refractive index between the objective lens of the microscope known from the former, and 
samples, by the projection aligner as a production facility. 

[0012] It is lambda 0 as this "effect of oil immersion". As it considers as Uie wavelength in the inside of 
toe air of exposure light and is shown in drawing 1 0 , when made into the convergence half size of a 
beam of light the refi^tive index and alpha to tiie air of the liquid which uses n for oil immersion, and 
and It immerses, above-mentioned resolution and the above-mentioned depth of focus become like the 
following formula. [ NAO =sin] (Resolution) =kl/(lambdaO / n) NAO(depth of focus) =**k2 / (lambdaO / 
n) (NAO) 2, i.e., the effect of oil immersion, has wavelength equivalent to using the exposure 
wavelength which is 1/n. When in otiier words the same projection optical system of NA is designed the 
depth of focus can be increased n times by oil immersion. This is effective also to the configuration of 
all patterns, and can still also be combined with the phase shift method examined now, deformation 
Illumination, etc. in the ahgner which the purity of a liquid, homogeneity, temperature, etc. need to be 
managed for an energize sake precise, exposes this effect serially on a wafer in step-and-repeat 
operation, and goes, it becomes a problem how the foam which remains on the wafer front face at the 
time of canying m to the liquid inside of the body to lessen a flow and vibration of the liquid generated 
working as much as possible and a wafer is removed The composition of the equipment for solving 
many of these problems is proposed, and it enables it to employ the effect of oil immersion efficiently 
enough m this invention, so that an example may explain. Although it was conventionally thought by 
production of DRAM of 256Mbit - 1Gbit from the conventional stepper which uses i line and an 
excimer laser as the light source that the aligner of an X-ray or an electron beam (EB) was required, the 
manufacture process conventional by the conventional stepper which uses i line or an excimer laser as 
the light source can be diverted by this invention, and the advantageous production also in cost is 
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■ ^^""^^^^^ process established technically. 

[0014] " ^""^^^"^ ^ ^'^^P^^ * 'i^tail 

fExample] 



ist^^^^^^^ 

for 2, a sensitization agent is applied, and the cireSt Mtt«i on L ti?^^^ " ^PP^'^^ drawing, as 

lighting optical system equipped wit^rshu^eJ^Seretrft^^^^^^ "^P?'"'^ ''"P""^^^. The 
reticle 1 on a wafer 2, In ordS that the reticle Lae foT^^^ P'°J^'""S circuit pattern on a 

circuit pattern on a reticle 1 on a wSf^'s ^Sdl^/aT^^^^^^^ 
6 may position a reticle I, And it is the alignment optical ^Lm fir »° ^ P°«"on. and 

circuit pattern already imprinted on the wafer2 ^ ^'"^ ^ ^"''^'^ ^"'^S^ ^S^^e to the 

[001 5] If the lens which counters wafer 2 front fare ^ t,,„;«^» ^« . . 

optical element 7, the field which co^t^ waf^Tfront C nfT- ^ '^"^"^ ^ '^^"^d 2nd 

so that it may become a convex U>^^TnZ^leT^^lr^^^^ "'^^"^ ' 

drawirig_3 . In case this immerses it is fo™tfn7 f 2 fix)nt face as shown in drawint? 2 and 

opticair^lement 7 front Sover 1 7o1^iS^tZ iT ' --^tfTe 2nd 

front face of the sensitization agent o^a wafi 2 ifblf^^^^^^^ 1^"^^ ^ the 

immersion and coating with *<-^'>*'* T^^sc^gf^ LzT^^^Vu ''"^"'^ fo'" <>" 

30 is between the 2nd optical element 7 Ac / ' '° lens-bairel of a liquid 

unnecessary if it is madLompoSso Aat Aet^S^^ °P[""^ '^''"^ ^- ™^ ^^'^ « 

thickness of the 2nd optical client 7 a^ sho>^ inSn^a ^ h«ght which takes the thick 

[0016] The cistern (chamber) for 9 fillin/Sd 30 an^fn ^ / P' ^ ^'''"'^ "^^^ ^« ^^^^^d. 
holdinga wafer2and 11-1 to 1 1-4 SuJ^Tc^n^f^^"^^^^^^^ 

positiomng a wafer 2 to a position and 14 arejogeine steeds w^^^^^ ^"^ "^^^e for 13 

have the tih function of an amendment sake for flS»i?f ^ arranged on an X-Y stage and 
*eta of a wafer 2, the adju^rnStion ^^^pti" P-"- of 

There are some of wafer transport devices for caVrSno i« ! ^^^^J' inclination of a wafer 2. 

on the wafer chuck 12 into a ch^brg ro„ Jk^"^ '"L ^ ^""^ ^^^^r cassette 1 0 and setting 
^ "-^^^^ng^-^^^^^^^^ ^° ^^-4orthewhol.,thewafr' 

fsV^:ill^r^^r4 SX^t'eiSr :t^^^^^^^ ^ ^ onler to attach 

Y is un-illustrating) of Y and tom73^e^eZ^l'T.?^^l^ 16 m X and the direction (the direction of 
laser interferometer 15, the aper^e^?^* dTn rch^^^^^^^ i^' P^^ *e light of a 

prepared in the outside of a chamber 9 Mdma^tain th^ , ^ insulators which are 

the veiy thing is constituted from rTate^f ^nSabSffi^^^ ^"'^ chamber 9 

ceramic, the heat insulator 1 8 is u^^Tssai^ Furtier^^^^^^^^ ^''^P'"' ^ ^^JINI rear ring 

for example, a zero joule, is usedTft^e ^aliWt^^^^^^ 7/'^ '^P'"''^" "'^^^"^^ (tradena^ie), 
it is also possible to attack a las^S^met^ lIS thT.T'i''^ ' f ^^5"'' ^ ^'^^^^ ^i^^^^^ • 

LruL?Ll;^;:s: if\%:r3rr^e^^'^^^ "^'-^^ °^ ^« -^^^^ 

again. The pump ?2 fo^conl^ r^^^^^^^ 21 are fonned in the chamber 9 

22 IS equipped also with the function to cTrfu a°e ftSiH^n u Z u T^'' *^ ^^^'^^'^^ 9- ^ Pump 
:arTied out, and the fiher 23 ^filte^nl th!^!^! ^ hquid 30 by which the temperature control was 
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sensitization agent beforehand from the wafer cassette 1 0 and carrying and rough-positionino it bv the 
wafer transport device 1 1-1 first in the wafer position rough detection mechanism 11-2 (it is usuhIIn 
called the pulley alignment mechanism), a wafer 2 is handled by the wafer sending hand 11-3 and a 
wafer 2 is set on the wafer chuck 12 installed in the chamber 9. Flat-surface reform of the wafer 2 
carried on the wafer chuck 12 is fixed and carried out by vacuum adsorption. The liquid 30 for 
immersion which could come, simultaneously was controlled by the temperature controller 21 bv 
constant temperature is sent in in a chamber 9 through a filter 23 with the transportation pump 2^ If a 
liquid 30 becomes a predetermined amount, the oil-level gage 19 will detect this and will susoend a 
pump 22. *^ 

[0020] When it is monitoring continuously by the temperature sensor 20 and shifts fix)m predetermined 
temperature, the temperature of a liquid 30 operates the transportation pump 22 aeain, and circulates the 
liquid 30 of constant temperanu-e. Homogeneous measurement is also performed by refi^ctometry 
equipment 24, although a flow of a liquid 30 by circulation of a liquid 30 takes place and the 
homogeneity of a liquid 30 collapses in that case. Moreover, the foam in a liquid 30, the foam adhering 
to wafer 2 front face, and the foam adhering to the 2nd optical-element 7 front face operate ultrasonic 
excitation equipment 25, and are removed. The effect made uniform also has liquid 30 the very thing 
this ultrasonic excitation has the small amplitude of vibration, and since frequency is high, it does not 
influence positioning or exposure of a wafer 2. 

[0021] If the homogeneity of a liquid 30 is checked with refi^ctometry equipment 24, precision 
positioning (the alignment, focus, etc.) and exposure of a wafer 2 will be performed like the usual 
aligner. Although a flow of a liquid 30 occurs by step-and-repeat operation at this time, the interval of 
the 2nd optical element 7 and wafer 2 from face is about lOnun of numbers from several mm, and a flow 
of the liquid 30 of this portion disappears from a liquid 30 having viscosity comparatively for a short 
time. Therefore, what is necessary is to take a time delay after a step for every shot, or to measure the 
flow state of the liquid 30 of this portion with refractometiy equipment 24, and just to make a sequence 
continue, when a flow stops. Moreover, since the periphery of a chamber 9 is covered with the heat 
insulator 18, usually, a time [ to process one wafer ] grade needs to operate the transportation pump 22 
and does not need to circulate the liquid 30 of constant temperature. ' 
[0022] If exposure of the whole surface of a wafer 2 is completed, simultaneously with this, the 
transportation pump 22 will operate again and will begin to discharge the liquid 30 in a chamber 9 A 
transportation pump is stopped, when the oil-level gage 19 is always detecting the height of a liquid 30 
and the height of a liquid 30 becomes low slightly from the 1 2th page of a wafer chuck at this time 
Therefore, the amounts of the liquid 30 to discharge are few. Then, the vacuum of the wafer chuck 12 is 
cut and by the takmg-out hand 1 1-4, the wafer 2 on the wafer chuck 12 is handled, and it contains to the 
wafer cassette 10. Both sides of a wafer 2 are blown with clean air, and you may make it remove a liquid 
30 from wafer 2 front face just before receipt at this time. 

[0023] The block diagram of the immersion formula projection aligner which example 2 drawing 1 1 
requires for the 2nd example of this invention, the cross section of the wafer chuck [ in / drawing 1 1 / in 
dra\v!n^. l 2 ] 12, and drawijig_14 are the type views showing the modification of the stage portion in 
drawing 11 . Set to these drawings and the fluid bearing guide for the conveyance mouth for 31 carrying 
in and taking out a wafer 2 in a chamber 9 and 32 enabhng movement of the jogging stage 14 
honzontally and 33 make the interior of a chamber 9 negative pressure. The vacuum pump for removing 
the air bubbles in a liquid 30, the bulb by which 34 was connected to the vacuum pump 33, In order that 
35 may remove a liquid 30, the pressure gage for Blois which has a nozzle for spraying clean air on 
wafei: 2 front face, and 36 measuring the internal pressure of a chamber 9, and 37 are the shutter styles 
built in the wafer chuck. Although other composition is the same as that of the case of drawing 1 , a seal 
8 also has the function to which the secrecy of a chamber 9 is maintained. Moreover, in addition to the 
fimction to circulate a liquid 30, a pump 22 is equipped also with the function to control the pressure of 
a liquid 30. 

[0024] In this composition, when [ each ] conveying a wafer 2 and taking out into a chamber 9 as a point 
that the case and operation of an example 1 differ from each other, opening and closing of the 
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conveyance mouth 3 1 are performed. Moreover, after setting a wafer 2 on the wafer chuck 1 ^ carrvinc 
out specified quantity of the liquid 30 and suspending a pump 22. the vacuuS p^p s'liSS^ "o' 
the vacuum chamber 9 operates further, and the air bubbles in a liquid 30 are removed. At this tmie 
simultaneously, ultrasonic excitation equipment 25 is operated and the air bubbles in a liquid 30 the air 
bubbles adhenng to wafer 2 front face, and the air bubbles adhering to the 2nd optical-element 7 from 
face are also removed. If it finishes removing air bubbles, it will stop, the bulb 34 comiected to this will 

finniJ'^n f h'T T''"''^' ^ PT? "P^'^^' ^ P"™P 33 will beein to pressurize a 

ih^ii pressure of the pressure gage 36 which has measured the internal pressure of a 

chamber 9 shows a predetermined value, temperamre of the hquid 30 by the temperamre sensor 20 is 
commuoi^ly monitored like the case of an example 1. Moreover, just before containing to the wafer 
cassene 10 both sides of a wafer 2 are blown with clean air with a bra 35, and a liquid 30 is removed 
from a wafer front face. Other operation is the same as that of the case of an example 1 
10025] Accordmg to this, smce the liquid 30 is pressurized, a flow of the liquid 30 by step-and-reoeat 
c«nl?r disappe^ more for a shon time. Moreover, it is possible to also make the flat-surface reform 

mnJAvi: ^^f!' ^ °" "^l ^^"'^ ^2 ^^'^^^ P^«^^"^« °f *^ pressurized liquid 30 

[0026] Example 3 d_ra.wmo l2 is the cross section of the wafer chuck portion of the immersion formula 

! ^? ^''"^P^^ [ *^ "'l"'^ 30 ], it enables it to process here 

w21 1,'^ f vacuum adsorption is carried out, only when the shuner style 37 is added to 

the wafer chuck 12 and a wafer 2 is on the wafer chuck 12, as shown in drawing , 2 . although it flows 

Sills t' t "^""^u " '^"'^ "^""^^ " '^^^'^^y- improvem^t in a throughput s 

r '"^^^ *^ "^^^ ^ conveyed is inserted by the wafer sending hand 1 1-3 into a liquid 30 
s^t on tJ e w'JJe^'chuck iT"" °' perpendicularly to a liquid 30, it is leveled in a Hquid 30, and is 

^r'lu^^ *f cross section showing the stage portion of the immersion fomiula 
aligner concerning the 4th example of this invention. In the composition of an example 1 in order to 
prevent an impunty mixing into a liquid 30, this is constituted so that the drive system of X-Y staee 13 
may be put on the exterior of a chamber 9. In this case, as shown in this drawing, the X-Y staee 13 

w^n ! ITf^^o ^^1^^' ^ '^"^^^ ^ ""^^^^ ^ °" ^^S^ 13, and is positioned the 

whole chamber 9. In this case, since the liquid 30 of the chamber 9 imerior flows with the acceleration at 
the time of movement m order to carry out step-and-repeat operation of the liquid 30 whole the 
«n^!i'?n^t tw ^T^^"^ *^P**? ^ shown in dravvino .7 in the shape of a mesh is insened into a 
liquid 30 at the time of a step, and it has the structure where a flow and of a liquid 30 can be 

pressed down. In addition, the same stage composition is applicable also to the composition of an 
IIT'F 2. Moreover, you may make it the configuration where the hole for letting the projection lens 4 
pass for a stabilizer 29 at the center as shown in dmvdnsJ3 was prepared oniens* 
[0028] Example 5 draxK-injg 8 is the cross section showing the stage portion of the immersion formula 
aligner concerning the 5th example of this invention. In the composition of an example 1 in order to 
prevent an impunty mixing into a liquid 30, this is constimted so that the drive system of X-Y staee 13 
may be put on the exterior of a chamber 9 like the case of an example 4. However, by arranging a 
magnet 27 on the base of the jogging stage 14, constituting the base of a chamber 9 from material of 
permeability as shown m this drawing, making it combine with the magnet 28 on X-Y stage 13 in the 
lower part of a chamber 9 magnetically, and moving X-Y stage 13 for the base of a chamber 9 as a guide 
of ttie jogging stage 14 m this case, it constitutes so that the jogging stage 14 in a chamber 9 may be 
made to dnve indirectly. ' 

[0029] Example 6 dpu-ing 14 is the cross section showing the stage portion of the immersion formula 
aligner concerning the 6th example of this invention. In order to prevem an impurity mixing this into a 
liquid 30 m the composition of an example 2 Put the drive system of X-Y stage 13 on the exterior of a 
Chamber 9 like the case of an example 5, arrange a magnet 27 on the base of the jogging stage 14, and 
I^!<Sfi%8 ""v^ ^ >s constituted from material of permeability. By making it combine tith the 
ma^et 28 on X-Y stage 13 m the lower part of a chamber 9 magnetically, and moving X-Y stage 13 for 
the base of a chamber 9 as a guide of the jogging stage 14, it constitutes so that the jogging stage 14 in a 
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chamber 9 may be made to dnve mdirectly. Furthemiore, as the nozzle which blows off a linniH c 
prepared m jogging stage 14 inferior surface of toneue and the liquS so c^ent H J^^^^^ V 
immersion is made to blow offftom there, the fluid''bearing J^S^ fs coS L 1°'' 

[0030] Example 7 drawmeQ is the cross section showing the stage portion of the imm^^rcmn f« . 
[0032] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
preciseiy. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS " 



[Claim(s)] 

[Claim 1] In the projection aligner equipped with a lighting means to illuminate a reticle, a projection 
optics means to project on a wafer the pattern on the reticle illuminated by this, and a positioning means 
to position a wafer m a predet^mined position a projection optics means counters the exposure fiSa 
wafer, and is **** m a flat-surface or wafer side ~ the immersion formula projection aliSier 
charactenzed by providmg the cistern for holding the liquid which fills at least between tfie optical 
^dS^f ^wafer ^ ' ^"^^^ °' ^^^^^xes and the exposure 

[Claim 2] The immersion formula projection aligner according to claim 1 characterized by providing the 
foUowmg. A positiomng means is an alignment measurement means to detect a wafer position. A focal 
position detection means to detect the position of the wafer exposure side over the focal position of a 
projection optics me^s Wafer driving means which hold and drive a wafer in the direction wWch Uns 

^afrJ^L'"'',* t^r'^^" f J P"^'"^ *^ ^''P^^"^^ surrounding direction of thefa oJT 

shaft perpendicular to these, a Z direction, and a row, and leans a wafer in the arbitrary directions A 

take'om "''^^^''^ *° ^ '^^'^ °" maintenance position of wafer driving means, and to 

[Claim 3] The optical element which counters a wafer is an immersion formula projection aligner 
according to claim 2 which is parallel flat-surface glass. i""*"gner 
[Claim 4] It is the immersion fonnula projection aligner according to claim 2 characterized bv for a 
wZh^T ^^^u^ ^ lens-barrel, attaching in the soffit of the lens-barrel the optical element 

which counters a wafer, and havmg prepared the seal member between the optical element and lens- 

[Claim 5] The optical element which counters a wafer is an immersion fonnula projection aligner 

Tn ^aJbkSy' posilLs ^^""^ '° P°"^^°" 

[Claim 6] it is **** in a flat-surface [ of the optical element which counters a wafer ], or wafer side - 
the immersion formula projection aligner according to claim 2 characterized by having applied the liquid 
used for either [ at least ] a convex or the exposure side of a wafer in order to fill betweJi these both 
sides, and the coating agent with ****** 

T^^tSi^AT^l^:::^' ^"g"- --^d-g to Claim 2 

[Claim 8] A cistern is an immersion formula projection aligner according to claim 2 characterized bv 
constituting a closed space. ' 

[Claim 9] A cistern is an immersion formula projection aligner according to claim 8 characterized bv 
having the aperture for wafer conveyance which can be opened and closed. 

Ae vSuiSithiSbS^^ immersion formula projection aligner according to claim 8 which constitutes 
[Claim 1 1] The immersion formula projection aligner according to claim 8 which has a pressure gage for 
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detecting the pressure in a cistern. 

• [Claim 12] The pressurizer of the liquid supplied in a cistern, the immersion formula projection aliener 
according to claim 8 which has at least one side among decompression devices. 

[Claim 13] The immersion formula projection aligner according to claim 8 which has the pressurization 
means of the hquid in a cistern. 

[Claim 14] A cistern is an immersion formula projection aligner according to claim 7 or 8 characterized 
by being fixed in position to optical means. 

[Claim 15] Wafer driving means are immersion formula projection aligners according to claim 7 or 8 
which have an X-Y stage for moving a wafer in X parallel to the exposure side, and the direction of \\ 
and Its driving means, and are characterized by fixing the cistern to an X-Y stage in position. 
[Claim 16] It is the immersion formula projection aligner according to claim 14 or 15 which wafer 
driving means have an X-Y stage for moving a wafer in X parallel to the exposure side, and the direction 
of Y, and its driving means, and is characterized by locating the mechanical component of an X-Y stage 
in the exterior of a cistern. 

[Claim 17] It is the immersion formula projection aligner according to claim 7 or 8 which wafer driving 
means have the jogging stage which leans the X-Y stage and wafer for moving a wafer in X and the 
direction of Y in the arbitrary directions, and is characterized by arranging the cistern on an X-Y stage. 
[Claim 1 8] It is the immersion formula projection aligner according to claim 1 7 characterized by 
arranging a jogging stage in a cistern, and for the cistern consisting of material with high permeability, 
and carrying out magnetic coupling of a jogging stage and the X-Y stage through a cistern. 
[Claim 19] A cistern is an immersion formula projection aligner according to claim 14 or 15 
characterized by consisting of low-fever expansion material. 

[Claim 20] It is the immersion formula projection aligner according to claim 14 or 15 which a 
positioning means has a means by which a laser interferometer detects a wafer position, and is 
characterized by a cistern having an aperture for this laser interferometer. 
[Claim 21] It is the immersion formula projection aligner according to claim 14 or 15 which a 
positioning means has a means by which a laser interferometer detects a wafer position, and is 
characterized by fixing this laser interferometer to a cistern. 

[Claim 22] The immersion formula projection aligner according to claim 14 or 15 characterized by 
having the liquid supply control means which supply a liquid to a cistern and control the level and 
amount. 

[Claim 23] Liquid supply control means are immersion formula projection aligners according to claim 
22 characterized by having a means to filter the liquid to supply. 

[Claim 24] An immersion formula projection aligner [ equipped with a means to excite the liquid filled 
by the cistern ] according to claim 14 or 15. 

[Claim 25] The immersion formula projection aligner according to claim 14 or 15 which has a means to 
excite a wafer. 

[Claim 26] The immersion formula projection aligner according to claim 14 or 15 which has a means to 
excite the optical element which counters a wafer. 

[Claim 27] An excitation means is an immersion formula projection aligner according to claim 25 or 26 
which is ultrasonic excitation equipment. 

[Claim 28] An immersion formula projection aligner [ equipped with a temperature-control means to 
measure and control the temperature of the liquid supplied in the cistern ] according to claim 14 or 15. 
[Claim 29] An immersion formula projection aligner [ equipped with a refi-actometry means to measure 
the refractive index of the liquid supphed in the cistern ] according to claim 14 or 15. 
[Claim 30] An immersion formula projection aligner [ equipped with the stabilizer which prevents a 
flow of the liquid supplied in the cistern ] according to claim 14 or 15. 

[Claim 31] The outer wall of a cistern is an immersion formula projection aligner according to claim 14 
or 15 covered by the heat insulation member. 

[Claim 32] It is the inmiersion formula projection aligner according to claim 14 or 15 which wafer 
driving means are equipped with the wafer chuck which adsorbs a wafer and holds it, and is 
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characterized by this wafer chuck having the shutter which prevents that a liquid flows the oath for 
canying out vacuum suction and adsorbing a wafer, and in this path. "ows uie path for 

[Claim 33] It is the immersion formula projection aligner according to claim 14 or 15 to which wafer 
dnvmg means are equipped with a wafer conveyance means to cany in a wafer to the exnosi^e noIftJo. 
Te^^^^nl^^c^^:"' -^'^ characteri^S^r^lnT^ ^ 

[Claim 34] A conveyance means is an immersion formula projection aligner according to claim 33 

[Claim 35] The immersion formula projection aligner according to claim 33 which has the mean^ whirh 

which the conveyance means was held in the cistern. ^ 
[Claim 36] The immersion formula projection aligner according to claim 14 or 15 characterized hv 
haying the pump which supplies a liquid in a cistern and is made to dischige ^ 
[Claun 37] It is the unmersion fonnula projection aligner according to claim 7 or 8 which wafer driving 
means have the jogging stage which is moved in X and the direction of Y by the X-Y s^oT^ Jti^^ ^ 
which move in X and the direction of Y, and leans a wafer in the arbi^. d^imions^^s 
charactenzed by fixing the cistern on a jogging stage. airecuons, ana is 

[Claim 38] The immersion formula projection aligner according to claim 37 characterized bv the base of 
a cistern constimting the wafer chuck holding a wafer. naracienzeo oy uie base of 

[Claim 39] The imm^ion formula projection aligner according to claim 37 characterized bv consisting 
of nat surfaces flat surfaces and the at least 2 sides of a cistern Crossed at right angles^d Aes^ flat 
surfaces constitutmg the anti-slant face of a laser beam. 

mi^w'^^L^^ inunereion formula projection ahgner according to claim 1 8 characterized by the base 
member and joggmg stage base of a cistern constitiiting the flat-surface guide of fluid bearing 



[Translation done.] 
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